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FOREWORD 

Guidance for Communities on the Development of Wave and Tidal Energy Projects 

Foreword by Fergus Ewing Minister for Energy, Enterprise and Tourism 

 

The Scottish Government is keen to ensure that local communities share in the benefits from our 
natural energy resources and we have a strong track record of supporting communities to get 
involved in onshore renewables projects.   

Scotland is also leading the way in its support for and promotion of the wave and tidal energy sector.  
But this sector is still in its infancy and, compared to more established technologies like onshore 
wind and hydro, it is riskier and more expensive, with any net returns only accruing in the longer 
term. 

We are aware however of growing interest from coastal communities to get directly involved in this 
area in order to build long-term local sustainability.  We recognise this ambition and want to ensure 
that our coastal communities are ready and able to grasp opportunities as the wave and tidal energy 
sector develops. 

This guidance, funded under our Community and Renewable Energy Scheme (CARES), aims to help 
communities to understand the process by which they may identify local marine energy 
opportunities, and assess the scope for development. The document gives an overview of the tidal 
and wave energy technologies and the process and considerations that form part of the feasibility 
and predevelopment stages of a scheme.  Without underestimating the scale of the challenge, it 
provides a template for engagement.  

We are at the start of a marine energy revolution and this guidance will help to ensure that our 
coastal communities are part of that movement. 

 

 



 

 

Guidance for Communities on the Development of Wave and Tidal Projects: 1023123 - E 

Page iv 

 

TABLE OF CONTENTS 

 

1. EXECUTIVE SUMMARY ........................................................................................................... 1 

2. INTRODUCTION ..................................................................................................................... 2 

2.1 Scope ....................................................................................................................................................... 2 

2.2 Contributors ............................................................................................................................................. 2 

2.2.1 Islay Energy Trust (IET) ......................................................................................................................... 2 

2.2.2 Natural Power Consultants .................................................................................................................. 3 

2.2.3 SeaRoc .................................................................................................................................................. 3 

3. WAVE AND TIDAL ENERGY ..................................................................................................... 4 

3.1 Wave Energy ............................................................................................................................................ 4 

3.2 Wave Technology ..................................................................................................................................... 5 

3.2.1 Offshore Wave Devices ........................................................................................................................ 5 

3.2.2 Nearshore Wave devices ...................................................................................................................... 6 

3.2.3 Shoreline Wave devices ........................................................................................................................ 7 

3.2.4 Alternative concepts............................................................................................................................. 7 

3.3 Tidal Energy ............................................................................................................................................. 8 

3.4 Tidal Technology ...................................................................................................................................... 9 

3.4.1 Horizontal Axis Tidal Turbines .............................................................................................................. 9 

3.4.2 Vertical Axis Tidal Turbines .................................................................................................................. 9 

3.4.1 Alternative Concepts .......................................................................................................................... 10 

4. CONTEXT FOR WAVE AND TIDAL DEVELOPMENTS ................................................................ 11 

4.1 National Context and Support for Community Renewable Energy Developments ................................. 11 

4.2 Models for Community Involvement ...................................................................................................... 11 

4.3 Community Wave and Tidal Energy Projects .......................................................................................... 12 

4.4 High Level Challenges and Risks ............................................................................................................. 12 

4.5 Potential Benefits for Communities ....................................................................................................... 12 

5. STAGES OF DEVELOPMENT TO CONSENT .............................................................................. 14 

5.1 Overview ................................................................................................................................................ 14 

5.2 Feasibility Assessment ........................................................................................................................... 15 

5.2.1 Aims of a Feasibility Process .............................................................................................................. 15 

5.2.2 Resource ............................................................................................................................................. 16 

5.2.3 Water Depth and Seabed Conditions ................................................................................................. 20 

5.2.4 Grid ..................................................................................................................................................... 20 

5.2.5 Ecological Designations ...................................................................................................................... 21 

5.2.6 SACs and SPAs .................................................................................................................................... 22 

5.2.7 Species Protection .............................................................................................................................. 23 



 

 

Guidance for Communities on the Development of Wave and Tidal Projects: 1023123 - E 

Page v 

5.2.8 Human Environment .......................................................................................................................... 23 

5.2.9 Supply Chain, Ports & Harbours and Socioeconomics ........................................................................ 25 

5.3 Further Technical Assessments .............................................................................................................. 25 

5.3.1 In Water Measurements .................................................................................................................... 25 

5.3.2 Numerical Modelling .......................................................................................................................... 26 

5.3.3 Initial Engineering Study .................................................................................................................... 26 

5.3.4 Bathymetry Surveys ........................................................................................................................... 26 

5.3.5 Geophysical and Geotechnical surveys .............................................................................................. 26 

5.4 Consenting, Licensing and Lease Arrangements ..................................................................................... 27 

5.4.1 Required Permissions and/or Licences ............................................................................................... 27 

5.4.2 Policy Framework ............................................................................................................................... 27 

5.4.3 Licensing and EIA process ................................................................................................................... 29 

5.4.4 General EIA comments ....................................................................................................................... 31 

5.4.5 Habitats Regulations .......................................................................................................................... 32 

5.4.6 Role of Marine Scotland ..................................................................................................................... 32 

5.4.7 Statutory Consultees and Key Organisations ..................................................................................... 33 

5.4.8 Crown Estate Lease Arrangements .................................................................................................... 34 

5.4.9 Key Guidance Documents for Consenting and Licensing .................................................................... 34 

6. TECHNOLOGY CATEGORIES .................................................................................................. 35 

6.1 Overview ................................................................................................................................................ 35 

6.2 Tidal Energy Technologies ...................................................................................................................... 35 

6.2.1 Technical Provenance ......................................................................................................................... 35 

6.2.2 Financial Provenance ......................................................................................................................... 36 

6.3 Further Information ............................................................................................................................... 36 

6.4 Conceptual Tidal Energy Device Designs................................................................................................. 37 

6.4.1 MW Scale - Seabed mounted device .................................................................................................. 38 

6.4.2 MW Scale - Floating device ................................................................................................................ 40 

6.4.3 MW Scale - Surface Piercing device ................................................................................................... 42 

6.4.4 kW Scale - Seabed mounted device .................................................................................................... 44 

6.4.5 kW Scale - Floating device .................................................................................................................. 46 

6.4.6 Summary ............................................................................................................................................ 48 

7. SUPPLY CHAIN, VESSEL AND PORT CONSIDERATIONS ........................................................... 49 

7.1 Overview ................................................................................................................................................ 49 

7.2 Port Infrastructure ................................................................................................................................. 49 

7.3 Supply Chain Requirements ................................................................................................................... 50 

8. SOCIOECONOMIC CONSIDERATIONS .................................................................................... 54 

8.1 Potential Socioeconomic Gains .............................................................................................................. 54 

8.2 Further Socioeconomic Study ................................................................................................................. 55 

9. CONSIDERATION OF FINANCE AND FUNDING ....................................................................... 56 



 

 

Guidance for Communities on the Development of Wave and Tidal Projects: 1023123 - E 

Page vi 

9.1 Finance................................................................................................................................................... 56 

9.1.1 Overview ............................................................................................................................................ 56 

9.1.2 Renewable Obligation Certificates and Feed in Tariffs ...................................................................... 56 

9.1.3 Cost of Energy .................................................................................................................................... 57 

9.1.4 Indicative Project Costs ...................................................................................................................... 58 

9.1.5 Indicative Costs of Progressing a Site to Consent ............................................................................... 59 

9.1.6 Cost Estimation Tools ......................................................................................................................... 59 

9.2 Funding .................................................................................................................................................. 59 

9.2.1 CARES Feasibility and Start Up Grant ................................................................................................. 59 

9.2.2 CARES Pre Planning Loan Fund .......................................................................................................... 60 

9.2.3 CARES Infrastructure & Innovation Fund ........................................................................................... 60 

9.2.4 Renewable Energy Investment Fund (REIF) ........................................................................................ 60 

9.2.5 Big Lottery .......................................................................................................................................... 60 

9.2.6 Coastal Community Fund ................................................................................................................... 60 

9.2.7 Growing Community Assets (GCA) ..................................................................................................... 60 

10. RECOMMENDATIONS .......................................................................................................... 62 

11. REFERENCES ........................................................................................................................ 63 

APPENDIX 1: GLOSSARY ............................................................................................................. 66 

APPENDIX 2: REFERENCE SECTION .............................................................................................. 68 

APPENDIX 3: CASE STUDIES ........................................................................................................ 73 

 

  



 

 

Guidance for Communities on the Development of Wave and Tidal Projects: 1023123 - E 

Page vii 

 

LIST OF FIGURES 

Figure 1: Winds blowing over the sea generate waves .......................................................................................... 4 

Figure 2: Wave energy resources around Europe .................................................................................................. 4 

Figure 3: Attenuator device .................................................................................................................................... 5 

Figure 4: Point absorber device .............................................................................................................................. 5 

Figure 5: Surge wave converter .............................................................................................................................. 6 

Figure 6: Pressure differential device ..................................................................................................................... 6 

Figure 7: Overtopping device ................................................................................................................................. 7 

Figure 8: Oscillating water column ......................................................................................................................... 7 

Figure 9: Tidal elevations generated by the moon and sun and high velocities through channels ........................ 8 

Figure 10: Tidal stream resources around Europe.................................................................................................. 8 

Figure 11: Horizontal axis turbines on seabed piles ............................................................................................... 9 

Figure 12: Vertical axis turbines on floating support ............................................................................................ 10 

Figure 13: Indicative lifetime of a wave or tidal project ....................................................................................... 14 

Figure 14: Overview of stages from feasibility (Phase 1a) to deployment and commissioning (Phase 2) ........... 15 

Figure 15: Considerations in a feasibility assessment .......................................................................................... 16 

Figure 16: Average tidal power (BERR, 2008) ....................................................................................................... 18 

Figure 17: Average mean wave power (BERR, 2008) ........................................................................................... 19 

Figure 18: Boundaries of Scottish marine regions (Marine Scotland, 2012) ........................................................ 28 

Figure 19: Example 16 m diameter seabed mounted turbine .............................................................................. 38 

Figure 20: Example 16 m diameter floating device .............................................................................................. 40 

Figure 21: Example 16 m diameter turbine on surface piercing pile .................................................................... 42 

Figure 22: Example 6 m diameter seabed mounted turbine ................................................................................ 44 

Figure 23: Example 6 m diameter floating turbine ............................................................................................... 46 

Figure 24: Marine operations supply chain ς onshore ......................................................................................... 50 

Figure 25: Marine operations supply chain ς offshore ......................................................................................... 52 

Figure 26: Potential employment opportunities as a result of deployment ........................................................ 54 

Figure 27: Breakdown of expenditure for a tidal deployment (BVG Associates, 2011) ....................................... 59 

 

  



 

 

Guidance for Communities on the Development of Wave and Tidal Projects: 1023123 - E 

Page viii 

 

LIST OF TABLES 

Table 1: Challenges for wave and tidal development........................................................................................... 12 

Table 2: Potential benefits for communities ........................................................................................................ 13 

Table 3: Overview of consenting and licensing process ....................................................................................... 29 

Table 4: Categories of conceptual tidal energy designs ....................................................................................... 37 

Table 5: Comparison of device categories ............................................................................................................ 48 

Table 6: Marine operations supply chain - onshore ............................................................................................. 51 

Table 7: Marine operations supply chain - offshore ............................................................................................. 52 

Table 8: Current ROC banding levels .................................................................................................................... 57 

¢ŀōƭŜ фΥ ²ŀǾŜ όŎƻƳƳŜǊŎƛŀƭ ǇǊƻƧŜŎǘ Ŏƻǎǘǎ ŦƻǊ ŘŜǾŜƭƻǇŜǊΩǎ мл a² ǇǊƻƧŜŎt after 50 MW deployed) .................... 58 

¢ŀōƭŜ млΥ ¢ƛŘŀƭ όŎƻƳƳŜǊŎƛŀƭ ǇǊƻƧŜŎǘ Ŏƻǎǘǎ ŦƻǊ ŘŜǾŜƭƻǇŜǊΩǎ мл a² ǇǊƻƧŜŎǘ ŀŦǘŜǊ рл a² ŘŜǇƭƻȅŜŘύ ................... 58 

Table 11: Indicative costs by stages of development ........................................................................................... 59 



 

Guidance for Communities on the Development of Wave and Tidal Projects: 1023123 - D 

Page 1 

1. EXECUTIVE SUMMARY 

Islay Energy Trust (IET), Natural Power Consultants (Natural Power) have produced a guide to assist 
coastal communities in the development of wave and tidal projects around Scotland. It has been 
fundied from Scottish Government Community and Renewable Energy Scheme (CARES). 

The Scottish Government is committed to the development of community renewable projects. They 
have clearly stated that they wish to maximise the benefits from renewable energy for communities, 
both in direct energy and financial benefits as well as local regeneration and skills development. 

There are a range of potential benefits for communities involved with the development of wave and 
tidal developments. These include revenue streams, economic development and development of 
local businesses, infrastructure, skills and job creation, community cohesion and development 
precedent. However, a central difference between community marine energy projects and 
conventional commercial developments is the opportunity to secure socio-economic as well as 
financial benefits in the eventual operation of any project. 

While using this guide, it is important to understand that the wave and tidal industry is an embryonic 
industry with high costs and higher risks in comparison with more conventional types of renewable 
energy. While this report is applicable to wave and tidal developments the content as with regards 
to community development is biased towards tidal projects. 

The guide provides advice and recommendations on the process of developing a project from 
concept, through a feasibility study, and successfully gaining the leases, licences and consents 
required. It offers detailed guidance on the topics to consider at feasibility stage and signposts to 
publically available information. An overview of the consenting and licensing process is given, as well 
as advice on resource assessment, device selection criteria, finance and funding. A section dedicated 
to ports, vessels, supply chain and socioeconomics has been supplied by SeaRoc Ltd. 

It is hoped that this guide equips and informs coastal communities who are considering the 
development of, or investment in, a wave or tidal project. While not covering in detail every aspect 
of a community development, the guide aims to provide an overview of topics to consider, 
investigate and discuss, and a reference section is provided to direct towards other publically 
available information sources.  
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2. INTRODUCTION 

2.1 Scope 

Islay Energy Trust (IET), Natural Power Consultants (Natural Powerwith funding from SG CARES have 
produced this report to assist coastal communities in the development of wave and tidal projects 
around Scotland.  

The document aims to provide a simple, clearly worded guidance document for coastal community 
who are considering the development or investment in a wave or tidal project. It focuses primarily 
on the model of community led developments; however some content is also applicable to the 
model of community equity investments in wave or tidal schemes.  

While using this guide, it is important to understand that the wave and tidal industry is an embryonic 
industry with high costs and higher risks in comparison with more conventional types of renewable 
energy. While the wave and tidal industries are commonly grouped as one, there are a number of 
subtle differences. Tidal eneǊƎȅ Ƙŀǎ ǘƘŜ ōŜƴŜŦƛǘ ƻŦ ŦŀƳƛƭƛŀǊƛǘȅ όΨƭƻƻƪǎ ƭƛƪŜ ŀ ǿƛƴŘ ǘǳǊōƛƴŜΩύ ŀ 
converging consensus on technology, generation predictability and easier site access (although near 
shore wave benefits from this) (ReUK, 2013). Tidal energy, at this time, also shows a greater degree 
of scalability with a range of device sizes offering access to energy resources in sheltered locations. 
Wave energy, by its nature, requires sites located in more exposed locations, necessitating a larger 
scale of device and project. While this report is applicable to wave and tidal developments the 
content as with regards to community development is biased towards tidal projects.  

There is a wide range of information available in the public domain providing guidance on 
consenting, environmental issues, high level constraints analysis and finance. This document does 
not seek to replicate that advice, rather to clearly sign post the relevant reports and information 
sources and provide a route to consent application. It is recognised that the wave and tidal industry 
is a fast developing one, and information in the public domain may quickly become out of date as 
the industry grows. Please note that all website addresses were last accessed in March 2013. 

In summary, the document covers the following aspects of wave and tidal projects: 

¶ Stages of development of a wave or tidal project from concept to consent, covering key topics 
and constraints; 

¶ Public domain resources and sources of information; 

¶ Technology categories; 

¶ Socioeconomic, supply chain, vessel and port considerations; 

¶ Consideration of finance and funding. 

2.2 Contributors 

2.2.1 Islay Energy Trust (IET) 

IET is a community-owned charitable company whose purpose is to develop and operate renewable 
energy projects for community benefit whilst reducing LǎƭŀȅΩǎ ŎŀǊōƻƴ ŦƻƻǘǇǊƛƴǘΦ L9¢ ƛǎ ǿŜƭƭ ŜǉǳƛǇǇŜŘ 
to pioneer the development of community participation in tidal and wave energy projects, either as 
leader or joint venture participant or service provider. In 2008, it completed its own pre-feasibility 
study with the assistance of The Robert Gordon University into tidal energy in the Sound of Islay, and 
that led to the agreement for IET to provide local services to Scottish Power Renewables for its 
10MW Sound of Islay Tidal Energy Project, which received Scottish Government consent in 2011, 
with deployment of devices scheduled for 2015/16. This will be one of the first arrays of tidal devices 
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world-wide. It is now conducting a feasibility study into a community-led tidal project in the seas 
around Islay. 

2.2.2 Natural Power Consultants 

Natural Power (NP) is an independent consultancy with over 15 years of in-house experience of the 
onshore and offshore renewable energy development and operations life-cycle. This spans site 
prospecting, resource assessment and feasibility, through design, consent and construction to 
operational asset management. 

NP is a pioneer in bringing new technologies, methodologies and best practices to the forefront of 
ǘƘŜ ƛƴŘǳǎǘǊȅ ƛƴ ƻǊŘŜǊ ǘƻ ǘŀŎƪƭŜ ƻǳǊ ŎƭƛŜƴǘǎΩ Ƴƻǎǘ ŎƻƳǇƭŜȄ ŀƴŘ ŎƘŀƭƭŜƴƎƛƴƎ ƛǎǎǳŜǎΦ  

Kay achievements to date include: 

¶ 250 renewable energy experts, 12 locations in UK, France and US covering onshore wind, 
offshore wind, wave, tidal, biomass and hydro. 

¶ 2,100 MW of client projects consented. 

¶ Construction management on 1,000 MW of wind plant. 

¶ Ongoing operational services on more than 2.000 MW wind farms including 200 MW offshore. 

¶ 25,000 MW due diligence / resource assessment services. 

The above has given NP extensive experience within the offshore industry, covering wave, tidal and 
wind. We therefore have considerable experience of feasibility studies, technology reviews, EIA 
management, ecology surveys and resource assessments which can applied to both small scale 
marine projects for both community based clients and device developers, as well as large scale 
projects.  

2.2.3 SeaRoc 

SeaRoc is a technology developer, marine consultancy firm and installation contractor which 
provides specialist products and services to the Offshore Renewable Energy Sector. They offer clients 
marine, engineering, quality, health, safety and environment (QHSE) and geographical information 
system (GIS) data management expertise. SeaRoc has a range of bespoke applications that support 
the lifecycle of offshore projects. They address the challenges that the marine environment presents 
to project stakeholders which have significant QHSE and commercial impacts and require 
ŜȄǇŜǊƛŜƴŎŜŘ ǇƭŀƴƴƛƴƎΣ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ƻƴǎƛǘŜ ŎƻπƻǊŘƛƴŀǘƛƻƴΦ  

SeaRoc supports a variety of client companies on a wide range of offshore wind, tidal and wave 
energy projects. They have been involved from site selection through development and 
construction, into operations and maintenance on a large number of UK projects, as well as an 
increasing number of North European, North American and Asia Pacific projects. 
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3. WAVE AND TIDAL ENERGY 

As a seafaring nation Scotland is surrounded by open waters of potentially exploitable energy 
resource. The most familiar method of energy extraction is through the offshore wind turbine; 
however the water itself contains harvestable energy in the form of wave and tidal energy. 

Images used in the following section are courtesy of Aquatic Renewable Energy Technologies (Aqua-
RET) and European Marine Energy Centre (EMEC). 

3.1 Wave Energy 

 

Figure 1: Winds blowing over the sea generate waves 

¢ƘŜ ǿŀǾŜ ŜƴŜǊƎȅ ƛƴ {ŎƻǘƭŀƴŘΩǎ ǎŜŀǎ ƛǎ ŘŜǾŜƭƻǇŜŘ ǘƘǊƻǳƎƘ ǘƘŜ prevailing westerly winds, which 
maintain our warm climate, blowing over the Atlantic and causing the generation of the waves that 
daily arrive on our coastline, Figure 1. As the best wave resources are located where strong winds 
blow across large stretches of open water Scotland has some of the best wave resources in the 
world, Figure 2. The energy in the waves is held in their height and the distance between their crests 
in the form of kinetic and potential energy. The difference between the top and bottom of the wave 
can be used to drive pumps and generators. The difference in wave length can be used to push and 
pull fixed objects to in turn generate power. 

 

Figure 2: Wave energy resources around Europe 
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3.2 Wave Technology 

 

Figure 3: Attenuator device 

3.2.1 Offshore Wave Devices 

Offshore wave devices generate power from the relative motion of two or more floating parts 
commonly joined by hydraulic rams. As the wave causes one part to move up the other will move 
down alternatively pushing and pulling on the hydraulic system, Figure 3. An alternative 
configuration, the point absorber, holds one the parts steady by attachment to the seabed or 
effective fixed point, Figure 4. The height of wave determines the distance that the parts will move 
and therefore the potential to move the hydraulic system. Water depths greater than 50m are 
generally required for these types of system. Offshore devices tend to generate electricity within the 
device requiring subsea cables to shore. 

 

Figure 4: Point absorber device 
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Figure 5: Surge wave converter 

3.2.2 Nearshore Wave devices 

Nearshore devices generate energy from waves close to shore in less than 20m water depth. These 
devices are commonly fixed to the seabed. The motion of the wave causes the movement of the 
device relative to the seabed. Surge wave converters are based on the device being fixed at the 
seabed and the to and fro motion of the wave being used to move the floating section, Figure 5. 
Pressure differential devices use the height/weight of the wave to push down or draw up the devices 
floating section located below the water surface, Figure 6. With nearshore devices the height of the 
wave and the distance between the peaks cause the devices to drive hydraulic systems. Nearshore 
devices can generate electricity directly or be used to pump fluid to shore under high pressure for 
use in a conventional hydro-electrical generator.  

 

Figure 6: Pressure differential device 
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Figure 7: Overtopping device 

3.2.3 Shoreline Wave devices 

Shoreline devices are built into the shoreline or as part of a breakwater and can be classed as 
overtopping or as oscillating water columns. Overtopping devices capture part of the wave arriving 
at the shoreline in a raised pond to be released through a hydro-electric generator, Figure 7. 
Oscillating water columns are enclosed chambers into which the arriving wave forces air; the 
pressurised air being used to turn a generator, Figure 8.  

 

Figure 8: Oscillating water column 

3.2.4 Alternative concepts 

In addition to the device categories given above there are several technologies which do not fall 
easily within these descriptions. As the wave industry has not, to date, converged on a fixed energy 
ŜȄǘǊŀŎǘƛƻƴ ƳŜǘƘƻŘ ƳƻǊŜ ǘŜŎƘƴƻƭƻƎƛŜǎ ǿƛƭƭ ōŜŎƻƳŜ ŀǾŀƛƭŀōƭŜΦ 9a9/Ωǎ ǿŜōǎƛǘŜ1 should be consulted 
for a full list of technology categories and device manufacturers. 

                                                                 
1
 http://www.emec.org.uk/marine-energy/wave-developers/ 
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3.3 Tidal Energy 

¢ƘŜ ǘƛŘŀƭ ŜƴŜǊƎȅ ƛƴ {ŎƻǘƭŀƴŘΩǎ ǿŀǘŜǊǎ ƛǎ ŘŜǾŜƭƻǇŜŘ ŦǊƻƳ ǘƘŜ ǾŜǊȅ high tides that we experience at our coast. 
¢ƘŜ ǘƛŘŜǎ ŀǊŜ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ {ǳƴ ŀƴŘ aƻƻƴ ǇǳƭƭƛƴƎ ƻƴ ǘƘŜ ǿŀǘŜǊǎ ǿƛǘƘƛƴ ǘƘŜ ǿƻǊƭŘΩǎ ƻŎŜŀƴǎΣ Figure 9 (left 
image). 
 

 

Figure 9: Tidal elevations generated by the moon and sun and high velocities through channels 

This is commonly seen as the daily high and low tide, with large spring tides occurring twice a month. 
As large volumes of water generated by the daily tides move into and out of the Irish Sea and North 
Sea they must pass through channels between our islands or around headlands, Figure 9 (right 
image). As the water is squeezed through these areas it speeds up to a point where the energy can 
be captured by bladed turbines. As Scotland is located where the oceans tides must move from the 
Atlantic into the North Sea very fast tidal streams are found around Shetland, Orkney and Inner 
Hebrides, Figure 10. 

 

Figure 10: Tidal stream resources around Europe 
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3.4 Tidal Technology 

3.4.1 Horizontal Axis Tidal Turbines 

Horizontal axis tidal turbines are very similar to existing wind turbines with shorter, stockier blades 
and robust towers, Figure 11.  

 

Figure 11: Horizontal axis turbines on seabed piles 

The turbines can either be seabed mounted or suspended in the water column (from a floating 
structure or moored to the seabed). Devices where some infrastructure penetrates the sea surface, 
ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ƻǊ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ŜƴƎƛƴŜŜǊƛƴƎ ŘŜǎƛƎƴΣ ŀǎ ƪƴƻǿƴ ŀǎ ΨǎǳǊŦŀŎŜ ǇƛŜǊŎƛƴƎΩΦ The velocity of 
the tide flowing past the turbine causes a lift force to be generated by the blades; which in profile 
look similar to an aircraft wing. The lift force generated by the blade causes it to turn. The blades are 
attached to a generator which turns to produce electrical power. This power is taken to shore by 
means of an electrical cable. 

3.4.2 Vertical Axis Tidal Turbines 

Vertical axis turbines are based on the same lift force generated across a blade as described for the 
horizontal axis turbine. In this case the generator being turned is typically located at or above the 
sea surface with the blades acting like a revolving door. 
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Figure 12: Vertical axis turbines on floating support 

3.4.1 Alternative Concepts 

As with wave energy technologies the field of tidal energy is constantly producing new device 
designs. As such it is recommended that interested parties visit the EMEC website2 to gain an 
overview of all concepts. 

  

                                                                 
2
 http://www.emec.org.uk/marine-energy/tidal-developers/ 
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4. CONTEXT FOR WAVE AND TIDAL DEVELOPMENTS 

4.1 National Context and Support for Community Renewable Energy Developments 

Renewable energy development in Scotland has a strong support mechanism and a streamlined 
planning framework. UK wide support is evident through wide spread public sector funding focussed 
on supporting manufacturers and developers and support for test centres in Orkney (EMEC), 
Cornwall (Wave Hub) and north east England (NaREC). The UK Government has made clŜŀǊ ƛǘΩǎ 
commitment to increasing deployment of renewable energy across the UK (DECC, 2011). The wave 
and tidal sector has attracted particularly strong support with five ROCs (Renewable Obligation 
Certificates; refer to Section 9.1 for further information) and increasing investment. 

The Scottish Government is committed to the development of community renewable projects and 
has set a target of 500MW of community and locally-owned renewable energy capacity by 2020 
(Scottish Government, 2011b). Support to achieve this aim is available in a range of programmes 
including CARES, REIF and the Coastal Communities Fund (Section 9.2). The Scottish Government has 
clearly stated that it wishes to maximise the benefits from renewable energy for communities, both 
in direct energy and financial benefits as well as local regeneration and skills development. Indeed, 
Scottish Planning Policy states:  

ά¢ƘŜǊŜ ƛǎ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ŎƻƳƳǳƴƛǘƛŜǎ ŀƴŘ ǎƳŀƭƭ ōǳǎƛƴŜǎǎŜǎ ƛƴ ǳǊōŀƴ ŀƴŘ ǊǳǊŀƭ ŀǊŜŀǎ ǘƻ ƛƴǾŜǎǘ ƛƴ 
ownership of renewable energy projects or to develop their own projects for local benefit. Planning 
authorities should support communities and small businesses in developing such initiatives in an 
environmentally acceptable way.έ (Scottish Government, 2010) 

4.2 Models for Community Involvement 

The involvement of local communities in renewable energy projects can provide both financial and 
economic development benefits whilst building on the links between the community and the 
physical environment around it. 

Community involvement in renewable energy schemes traditionally falls within three categories, 
each requiring varying commitment, risk and benefit: 

1. Community benefit schemes, i.e. a private developer provides an annual payment to 
communities in the vicinity of the development; 

2. Equity share, i.e. to buy into a project lead by a private developer; 

3. Community led developments i.e. a project lead by the community as a full or majority owner. 

The content of this report focuses on the third model. Analysis undertaken in Shetland on the Viking 
Wind Farm (Allan et al, 2008) suggests that positive benefits from community benefit schemes are 
modest relative to those that could be secured from any shared-ownership scheme. However, 
community groups should consider all options available to them to determine the best fit with their 
aims, funding and risk profiles.  

It should be noted that although community benefit schemes are common place in the renewables 
industry, particularly for onshore wind developments, there is no obligation on developers to offer 
such a scheme. However, some funders may require payment of community benefit funds as part of 
a project. 

A number of case studies are provided in Appendix 3: Case Studies. 
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4.3 Community Wave and Tidal Energy Projects 

There is a strong track record of the involvement of communities in onshore wind projects. The 
technology is mature, the development process is well-defined, and costs, revenues and risks are 
understood.  

In contrast, wave and tidal energy is at an early stage of development. The technology is still 
evolving, the costs are not clear and the marine environment is more challenging than onshore. 
Whilst community wave and tidal energy projects have the potential to generate revenue in the 
longer term, one of the main current benefits for a coastal community of initiating a project is the 
potential for economic development as local businesses become in involved in the development of a 
new industry. 

4.4 High Level Challenges and Risks 

As with any renewables development, the consenting, installation and operation of a wave or tidal 
scheme has inherent challenges, which should be considered carefully by communities. Many of 
these challenges reflect the early stage of the industry and as discussed above, there are other forms 
of renewable energy that represent less challenging and lower risk opportunities for communities. 
At a high level, challenges in relation to wave and tidal development are described in Table 1. 

Table 1: Challenges for wave and tidal development 

Costs Potentially, initially high development costs in comparison with other renewable 

technologies due to technology development, remote and harsh conditions at 

deployment locations and grid connection. 

Technology Availability of accredited and appropriate technologies. 

Finance Availability of project finance (i.e. investment secured on income from the project), 

given early stage of industry. 

Commercial 

confidentiality 

Issues surrounding commercial confidentiality and availability of data at an early stage 

of site development. 

Lease and 

License/consent 

Application for a Crown Estate seabed lease and appropriate licences to deploy. 

Grid Availability and cost of grid connection. 

Operations Risks and unknowns associated with operational period. 

Insurance Insurance requirements which may be stringent and expensive. 

Timescales Timescales from feasibility to operation of a scheme. 

While the risks above are common to commercial developers and community groups, acceptable risk 
profiles and available mitigation measures may differ (ie access to finance, resources, expert opinion 
etc). This report provides further information on some of the above risks in the context of a 
community wave or tidal development to allow coastal communities to make informed decisions. 

4.5 Potential Benefits for Communities 

The Scottish Government and its agencies support communities to secure the ownership, 
management and benefits of renewable energy projects (Scottish Government, 2011b). Given the 
risks and challenges associated with the development of wave and tidal projects, it is important to 
highlight the potential benefits to a community beyond a simple model of community benefit, as 
discussed in Table 2. 



 

 

Guidance for Communities on the Development of Wave and Tidal Projects: 1023123 - E 

Page 13 

Table 2: Potential benefits for communities 

Revenue Economic benefit through long term returns on investment. 

Employment Local jobs and supply chain support (infrastructure, boats, contractors, servicing facilities 

etc). 

Economic 

Development 

Opportunity for local businesses to develop in a new and growing market. 

Indirect Benefits Secondary benefits such as accommodation, services, tourism etc. 

Local Resources Provide an opportunity for communities to capitalise on local resources. 

Local Knowledge Provide an opportunity to utilise significant local knowledge of an area for the benefit of 

a community ςa coastal community will have an in-depth knowledge of their local land 

and seas, including tidal resource, seabed conditions, fisheries, navigation concerns, 

local ecological communities etc which is invaluable to early stages of development. 

Skills development Development of skills in the local community, both new and transferable. 

Community 

cohesion 

Provide a new, sustainable lease of life for coastal communities, and potential for 

increased community cohesion. 

Development 

precedent 

Opportunity to engage with, and influence an industry, and potentially to influence the 

development in a way which increases community benefits. 

It is clear these benefits should be balanced carefully against the challenges and risks outlined above 
throughout the investigation, feasibility and development stages of a community wave or tidal 
project. Indeed, communities may wish to carry out exploratory work, allowing them at an early 
stage to communicate their wish for involvement in any future wave or tidal development once the 
industry has matured.  
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5. STAGES OF DEVELOPMENT TO CONSENT 

5.1 Overview 

The lifetime of a renewable energy development can be split into four phases as shown in Figure 13. 
As illustrated, from conception to commissioning of the device in the water may take five years, 
however this is highly dependent on a range of factors including access to funding, EIA and 
consenting timescales, grid connection dates, availability of technology and infrastructure, and long 
term economics of the development . The project phases include: 

¶ Phase 1A/1B: Feasibility assessment, technology assessment, lease application, Environmental 
Impact Assessment and application for consent/licence. 

¶ Phase 2: Investment, device procurement, assembly, site preparation, installation and 
commissioning. 

¶ Phase 3: Operation and maintenance. 

¶ Phase 4: Decommissioning.  

 

Figure 13: Indicative lifetime of a wave or tidal project 

This section of the guidance document provides a summary of the feasibility and consenting process 
(Phase 1A/1B above): the process from initial conception to consent can be lengthy (three years or 
more), involved and often costly. An overview flow diagram is provided below in Figure 14.  

While this guidance focuses on pre-consent stages, communities should consider long term aims of 
the project including ownership, construction, operation and maintenance strategies, 
decommissioning and financing.  

 

Activity

Phase 1A - Feasibility and Lease Process 1 year

Phase 1B - EIA and Consent/Licence 2 years

Phase 2 - Deployment and Commissioning 2 years

Phase 3 - Operation and Maintenance 25 years

Phase 4 - Decommissioning 1 year
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Figure 14: Overview of stages from feasibility (Phase 1a) to deployment and commissioning (Phase 2) 

5.2 Feasibility Assessment 

5.2.1 Aims of a Feasibility Process 

It is recommended that community groups considering a wave or tidal development undertake a 
thorough and considered feasibility study at an early stage in order to minimise risks associated with 
development (financial, organisational, technical etc). A feasibility study, properly documented, 
should provide a basis for factual and informed community discussion and decision making. Time 
and money spent at this stage can reduce risks and expense later in the development process. 

The aim of any feasibility assessment should be to characterise the site at a high level including 
gathering information on resource, constraints, highlight any showstoppers or high risks, and to 
define the site, scale and ambition of the development. It should be based on fact and expert 
opinion, and upon completion act as a milestone enabling the community to decide if to progress 
further with the scheme or to consider alternatives. Information gathered during the feasibility 
assessment will also a sound basis for pre-screening discussions with regulators, any application to 
the Crown Estate and subsequent progression through the EIA process. 
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Figure 15: Considerations in a feasibility assessment 

Much of the information for a feasibility assessment can be gathered from publically available 
documents, local knowledge and the expert opinion of professionals. Figure 15 provides a summary 
of the topics to be considered during feasibility and further information is provided below, ordered 
of influence on site selection. However every site is different and it should be noted that 
considerations that have been awarded lesser weighting in the list below, may actually carry a heavy 
influence depending on the site under consideration. It is advised that any decision making process 
should consider all the aspects below in combination with financial considerations and long term 
aims for the scheme. 

5.2.2 Resource  

At a fundamental level, wave and tidal devices require an energy resource to provide power; 
therefore resource levels will drive the feasibility assessment and have therefore been given highest 
weighting. The UK possesses a considerable wave and tidal energy resource that is well documented 
at a regional scale (BERR, 2008), with some of the best resources located off the west and north 
coasts, as shown in Figure 16 and Figure 17 below. Scotland has an estimated 10% of Europe's wave 
power and 25% of tidal power. 

Assessment of resource should constitute the first step in the assessment of feasibility of any 
project. The size and location of the resource in turn will influence the device selection, scale of 
development and the overall aspirations of the community development. The resource levels 
required for successful commercial deployment will depend on the device design and rating. 
Broadly, the minimum tidal stream speed required for a tidal energy deployment is ~6m/s. For wave 
deployment, a minimum of ~20kW/m is required. It should be noted that resource levels 
documented in publically available reports may not have sufficient resolution to detail small pockets 
of resource within the overall identified resource area, in particular pockets which may be suitable 
for <1MW scale deployments. Expert opinion should be sought in these instances as well as 
gathering of local knowledge. A number of publically available resources provide high level resource 
maps. These and local navigation charts, tide tables, sailing pilots should be referred to at the outset 
of any project. 
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PUBLICALLY AVAILABLE RESOURCES FOR RESOURCE MAPPING 

BERR, 2008. "Atlas of UK Marine Renewable Energy Resources. 2008. ABPmer3. Main resource and 
provides data in GIS format and can be downloaded.  

{ŎƻǘǘƛǎƘ 9ȄŜŎǳǘƛǾŜΣ нллтΦ Ψ{ǘǊŀǘŜƎƛŎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ !ǎǎŜǎǎƳŜƴǘ ό{9!ύΩ4 provides data on most 
appropriate and best locations to place wave and tidal devices.  

Marine Scotland Science, 2010. ΨwŜƎƛƻƴŀƭ [ƻŎŀǘƛƻƴŀƭ DǳƛŘŀƴŎŜΩ όнлмлύ5, in support of the Saltire Prize 
tǊƻƎǊŀƳƳŜΣ ŘŜǘŀƛƭǎ ŀǊŜŀǎ ƻŦ {ŎƻǘƭŀƴŘΩǎ ǎŜŀǎ ŎƻƴǎƛŘŜǊŜŘ Ƴƻǎǘ ŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǿŀǾŜ 
and tidal energy. 

Scottish Government, 2011aΣ Ψ{ŎƻǘƭŀƴŘΩǎ aŀǊƛƴŜ !ǘƭŀǎΥ LƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘŜ bŀǘƛƻƴŀƭ aŀǊƛƴŜ tƭŀƴΩ 6 

Carbon Trust, June 2011bΣ Ψ¦Y ¢ƛŘŀƭ /ǳǊǊŜƴǘ wŜǎƻǳǊŎŜ ϧ 9ŎƻƴƻƳƛŎǎΩ 7 

/ŀǊōƻƴ ¢ǊǳǎǘΣ hŎǘ нлмнΣ Ψ¦Y ²ŀǾŜ ŜƴŜǊƎȅ ǊŜǎƻǳǊŎŜ ǊŜǇƻǊǘΩ 8 

In addition to the public documents referenced above there may exist, for specific locations, 
academic studies carried out by university departments. Enquiries may be made at University of 
Edinburgh, Herriot-Watt University, University of Exeter or Environmental Research Institute in the 
first instance where they may be directed to the relevant contacts. 

  

                                                                 
3
 http://www.renewables-atlas.info/ 

4
 http://www.scotland.gov.uk/Topics/marine/marineenergy/wave/WaveTidalSEA) 

5
 http://www.scotland.gov.uk/Publications/2010/09/17095123/0 

6
 http://www.scotland.gov.uk/Publications/2011/03/16182005/0 

7
 http://www.carbontrust.com/media/77264/ctc799_uk_tidal_current_resource_and_economics.pdf 

8
 http://www.carbontrust.com/media/202649/ctc816-uk-wave-energy-resource.pdf 
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Figure 16: Average tidal power (BERR, 2008)
9
 

                                                                 
9
 Reproduced from http://www.renewables-atlas.info/ © Crown Copyright 
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Figure 17: Average mean wave power (BERR, 2008)
10

 

                                                                 
10

 Reproduced from http://www.renewables-atlas.info/ © Crown Copyright 
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5.2.3 Water Depth and Seabed Conditions 

The depth of water and seabed conditions at the potential site will have direct implications for the 
type and size of device that can be deployed at the site. Seabed mounted, floating and surface 
piercing tidal devices have different requirements, as will offshore and near shore wave devices. 
Clearance may be required between the seabed and the bottom of the device, or equally between 
the sea surface and top of device. For more information on device specifics please refer to Section 6: 
Technology Categories. 

Engineering considerations such as foundation or mooring types (i.e. gravity foundations, piled 
foundations or mooring systems) and wave loading (the forces of storm waves through the water 
column on the device below), should be taken into account. Other human considerations including 
navigation and shipping, recreational sea use and commercial fisheries should be considered in 
relation to water depth and seabed condition requirements. 

Water depth information can be found on admiralty charts (available from the UK Hydrographic 
Office), although care should be taken as some charts are based on older survey methods and may 
not provide sufficient information through fast flowing tidal races or in nearshore locations of 
intensive wave activity. Other sources of information are provided below. 

PUBLICALLY AVAILABLE RESOURCES FOR WATER DEPTH AND SEABED CONDITIONS 

Marine Scotland Science, 2012a. National Marine Plan interactive (NMPi)11. The tool allows viewing 
of different types of information and where appropriate, links have been provided to the related 
parts of Scotland's Marine Atlas where the information is discussed in more detail. 

Marine Scotland Science, 2012b. Marine Scotland Interactive (MSI) 12 provides access to spatial data 
held by Marine Scotland, including survey and monitoring work.  

5.2.4 Grid 

The standard approach is to connect renewable energy generation to the national grid. Projects 
would be connected in such a way that electricity generated by the wave or tidal turbines is allowed 
on to the national grid in a controlled manner. Permission to connect to the grid is a highly regulated 
process and need to ensure due process, time and funds in place. It may be possible to look at 
options for supplying local energy requirements as well but it would need development work as it is 
not the norm. At an early stage there is a need to assess options and apply for grid connection 
through the organisations who manage the grid. The first key contacts in Scotland are two 
Distribution Network Operators (DNO): SP Energy Networks and Scottish and Southern Energy (SSE). 
SSE operate areas of Scotland to the north of Glasgow and Perth, with SP Energy Networks operating 
the south of Scotland.  

Typically large projects (above approx 40MW) will be connected to the transmission network (at 
132kV or higher) and smaller projects to the distribution network (typically at 33kV or lower). Small 
scale projects (i.e. <1MW) may be able to connect to a small local private network. As a general rule, 
projects of more than 8MW capacity would require connection into at least the 33kV network. 

The Scottish grid infrastructure is at full capacity in many places and connections for new generation 
can have a long lead time to become operational. The availability of a grid connection for a 
community project may have significant implications on aspiration timescales. 

There are a number of routes than can be followed in assessing a suitable grid connection: 

                                                                 
11

 http://www.scotland.gov.uk/Topics/marine/seamanagement/nmpihome 
12

 http://www.scotland.gov.uk/Topics/marine/science/MSInteractive 
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¶ Grid feasibility study undertaken by specialist electrical consultancy ς this can take typically 3-8 
weeks to complete. It is based on consultancy knowledge and publicly available information. 

¶ Grid feasibility study undertaken by DNO ς this can take 2-3 months to complete. It is based on 
DNO network knowledge and publically available information. 

¶ Grid application to DNO ς this can take up to 3 months to receive a connection offer based on 
the most economical connection option. 

Only a grid application reserves a place in the queue for connecting to the grid. In other words if a 
study is undertaken that identifies capacity, when an application is submitted the capacity identified 
may have been allocated to another project. 

Once a connection offer is made there will typically be three months to accept the offer. Accepting 
the offer involves paying part or all of the estimated connection costs. The amount to be paid can 
vary with the estimated time to complete the grid works and the overall cost of connection. 
Connection with a higher cost (typically above £250k) and connection dates more than 12 months in 
advance usually allow for stage payments to be made, this should be discussed with the DNO when 
an offer has been received. 

Connection costs and timescales vary with factors such as: 

¶ Size of proposed development; 

¶ Connection voltage of the development; 

¶ Distance between development and connection point. 

PUBLICALLY AVAILABLE RESOURCES FOR GRID 

/ƻƳƳǳƴƛǘȅ 9ƴŜǊƎȅ {ŎƻǘƭŀƴŘ [ǘŘΦ нлммΦ Ψ/ƻƳƳǳƴƛǘȅ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ ¢ƻƻƭƪƛǘΩ   ǇǊƻǾƛŘŜǎ ƎŜƴŜǊŀƭ 
advice on community renewables including grid options.  

Energy Network Association website13 Ƙŀǎ ŀ ƭƛƴƪ ǘƻ ŀ ΨŘŜŎƛǎƛƻƴ ǘǊŜŜΩ14 which can help identify which 
application route should be followed. 

5.2.5 Ecological Designations 

A large portion of Scotland is important for natural heritage and wildlife conservation. There are 
many sites and habitats/species designated at either a local, national or international level for a 
variety of ecological interests. Renewable energy projects will, in general, be supported by the 
planning authorities while ensuring potential ecological effects have been considered during all 
stages of the development. 

The interaction of a designated site and a potential wave or tidal scheme will depend on a number of 
factors. These include: 

¶ the distance between the designated area and proposed site,  

¶ the qualifying features (i.e. the species and/or habitats for which the area is protected) and 
conservation objectives (i.e. long terms aims for the species and/or habitats); and 

¶ the type and scale of device.  

                                                                 
13

 http://www.energynetworks.org/electricity/engineering/distributed-generation/distributed-
generation.html 
14

http://www.energynetworks.org/modx/assets/files/electricity/engineering/distributed%20generation/J
an%202013/Way%20in%20-%20decision%20tree%20-%20Jan2013.pdf 
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Location of a proposed site close to, or in, a designated area will likely result in increased timescales 
and costs associated with ecological survey works and assessment. It may also increase the risk of 
not successfully gaining planning consent for a development.  

As well as interaction with offshore designations, onshore designations should also be considered, as 
these may impact on the location and survey requirements of onshore infrastructure (such as areas 
of protected habitat, breeding bird areas, protected mammals). The main considerations pertinent 
to Scotland are detailed below. 

Key organisations to engage with at an early stage include SNH, RSPB, local nature interest groups 
who may have relevant data sets for future stages of the development.  

Designations of International Importance 

¶ Special Areas of Conservation (SAC) ς classified for habitats or species other than birds. 

¶ Special Protection Areas (SPA) ς notified for important populations of birds 

The above are part of the Natura 2000 network of sites which is a European network of protected 
sites which represent areas of the highest value for natural habitats and species of plants and 
animals. They are designated under European legislation, the Habitats and Birds Directives. For 
further information please refer to the data sources listed below.  

¶ Ramsar Sites: Designated under the Convention on Wetlands of International Importance, and 
are intended to protect waterfowl habitat and wetland conservation. 

Considerations of National Importance 

¶ Marine Protected Areas (MPA) ς under consideration by the Scottish Government 

¶ National Nature Reserves (NNR) ς for the conservation of habitats and species of national and 
international significance 

¶ Sites of Special Scientific Interest (SSSI) (UK) ς national network of areas considered to best 
represent natural heritage, designated under UK and Scottish law. 

¶ UK Biodiversity Action Plan (UKBAP) 

¶ Priority Marine Features (PMFs) ς habitats and species considered to be marine nature 
conservation priorities in Scottish Waters.  

Consideration should also be given to sites of local nature conservation interest, usually available 
through the local authority development plan, and Local Biodiversity Action Plan habitats and 
species (LBAP). These local designations may influence onshore grid connection and infrastructure 
requirements. 

5.2.6 SACs and SPAs 

Associated with each designated site will be a list of qualifying features (i.e. the species and/or 
habitats for which the area is protected) and conservation objectives (i.e. long terms aims for the 
species and/or habitats). 

The Conservation of Natural Habitats and Wild Flora and Fauna 1992 (Habitats Directive) affords 
protection to these sites with the aim of maintaining or restoring natural habitats and wild species 
(as listed on Annexes) to a Favourable Conservation Status (FCS). The Habitats Directive has been 
transposed into Scottish law in territorial waters (within 12 nm) with the Conservation (Natural 
Habitats, &c.) Regulations 1994 (as amended in Scotland) (known as the Habitat Regulations) and in 
offshore waters (out with 12nm) via the Offshore Marine Conservation (Natural Habitats, 
&c.)Regulations 2007. 
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5.2.7 Species Protection 

The above Directive also provides strict protection to species listed on Annex IV of the Directive with 
all of these species whose natural range includes UK waters being known as European Protected 
Species (EPS). The full list of EPS occurring in the UK can be found on the relevant countryside 
agencies websites. These will require careful consideration in relation to any potential project. 

The Marine (Scotland) Act 2010 replaces the Conservation of Seals Act, 1970 in Scottish waters. 
Under Part 6 of the new act, it is an offence to kill, injure or take a seal at any time of year, except to 
alleviate suffering or where a licence has been issued to do so by Marine Scotland. Under the Act is it 
also an offence to harass seals at haul-out sites.  

PUBLICALLY AVAILABLE RESOURCES ON ECOLOGICAL DESIGNATIONS 

Scottish Executive, 2007, Strategic Environmental Assessment (SEA)15 provides information on 
protected sites and species around Scotland. 

Natura Sites in Scotland, SNH Booklet 16  

{bI ǿŜō ǇŀƎŜǎΥ ΨLƴŦƻǊƳŀǘƛƻƴ {ŜǊǾƛŎŜΩ 17 ; ΨLƴǘŜǊƴŀǘƛƻƴŀƭ 5ŜǎƛƎƴŀǘƛƻƴǎΩ 18 ; Ψbŀǘƛƻƴŀƭ 5ŜǎƛƎƴŀǘƛƻƴǎΩ 19  

Marine Scotland Science, 2012a, ΨNational Marine Plan interactive (NMPi)20. The tool allows viewing 
of different types of information and where appropriate, links have been provided to the related 
parts of Scotland's Marine Atlas where the information is discussed in more detail. 

Marine Scotland Science. 2012b , Marine Scotland Interactive (MSI) 21 provides access to spatial data 
held by Marine Scotland, including survey and monitoring work.  

5.2.8 Human Environment 

Considerations should be given to other sea and coastal users and their interaction with a potential 
wave or tidal scheme. Different users will have the capacity for varying levels of constraint on a 
potential site, for example restricting site and device type or increasing survey and assessment 
requirements at a later stage (be that EIA, construction or operation). Information should be 
gathered on the topics below and comments are provided on potential key effects to be considered. 

¶ MOD use of the site and surrounding areas, i.e. for submarine and naval training, passage to 
other training areas etc. Temporary disruption is possible during construction and long term 
disruption (operations) possible if the site is located close to or within a practice or exercise 
area. In general, consultation with the MOD at an early stage is recommended to identify 
potential interactions. 

¶ Shipping and navigation. Potential effects both during construction and operations include 
increased journey times and distances, displacement of shipping density in constrained areas, 
reduced access to ports and harbours, collision risk, reduced visibility and increased complexity 
of search and rescue operations. Effects such as collision risk will depend on the device type, 
depth of water and clearance distances above the devices. Early consultation with relevant 

                                                                 
15

 http://www.scotland.gov.uk/Topics/marine/marineenergy/wave/WaveTidalSEA 
16

 http://www.snh.gov.uk/docs/C248050.pdf 
17

 http://www.snh.gov.uk/publications-data-and-research/snhi-information-service/ 
18

 http://www.snh.gov.uk/protecting-scotlands-nature/protected-areas/international-designations/ 
19

 http://www.snh.gov.uk/protecting-scotlands-nature/protected-areas/national-designations/  
20

 http://www.scotland.gov.uk/Topics/marine/seamanagement/nmpihome 
21

 http://www.scotland.gov.uk/Topics/marine/science/MSInteractive 
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stakeholders is recommended and a Navigation Risk Assessment is likely to be required as part 
of any application. Cumulative issues should also be considered.  

¶ Recreational use of the sea and coastline (i.e. diving, walking, fishing, sailing). Potential effects 
during installation include disturbance from increased noise, access restrictions and increased 
transport vessels and vehicles. Landscape, seascape and visual amenity may be affected during 
operations. In general these potential effects can be mitigated by careful site selection, design, 
construction methodologies and local consultation.  

¶ Commercial fisheries. Potential effects vary dependent on the type of commercial fisheries, 
however could include disturbance on fishing grounds (i.e. unable to safely access areas due to 
devices) and increased pressure on alternative fishing grounds. Effects on species include 
disturbance of sediments and underwater noise. Mitigation measures will depend heavily on the 
scale and type of local fisheries, and may include site design and construction methods. 

¶ Infrastructure (ie gas pipelines, electricity cables etc). Location of devices on or close to known 
pipelines and cables should be avoided during the design stage. Potential effects may be direct 
damage caused by physical interaction or reduced access to existing infrastructure for 
maintenance and repair activities.  

¶ Marine and coastal archaeology, including ship wrecks. Known archaeological features should be 
avoided during the design stage. Consideration should be given to construction methods such as 
piling, dredging, placing structures on the seabed and cabling laying operations such as 
trenching. Grid connection routes should consider coastal and onshore cultural heritage (e.g. 
listed buildings, scheduled ancient monuments etc), with regard to both direct disturbance and 
effects on the setting of historic features.  

¶ Dredging and dumping areas. These areas have potential to include contaminated sediments 
and disturbance should be avoided. Other potential affects include disruption to vessels 
transiting to these areas (journey lengths and times). 

¶ Landscape, seascape and visual considerations. Note should be taken of any national or local 
designations (National Parks, Areas of Outstanding Natural Beauty etc) and proximity to the 
proposed site. Potential effects can include visual impacts from key views (vantage points, 
tourist attractions, roads and footpaths) and effects on the context and characteristics of the 
land or seascape. These effects can be mitigated by device choice and careful site and 
infrastructure design.  

PUBLICALLY AVAILABLE RESOURCES ON HUMAN ENVIORNMENT 

Admiralty charts (available from the UK Hydrographic Office). 

Marine Coastguard Agency (MCA) Marine Guidance Note "Offshore Renewable Energy Installations -
Guidance on UK Navigational Practice, Safety and Emergency Response Issues" 22 

Marine Scotland Science, 2010, Regional Locational Guidance, in support of the Saltire Prize 
tǊƻƎǊŀƳƳŜΣ ŘŜǘŀƛƭǎ ŀǊŜŀǎ ƻŦ {ŎƻǘƭŀƴŘΩǎ ǎŜŀǎ ŎƻƴǎƛŘŜǊŜŘ Ƴƻǎǘ ŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǿŀǾŜ 
and tidal energy and constraints to be considered. 

Marine Scotland Science. 2012a. National Marine Plan interactive (NMPi)23. The tool allows viewing 
of different types of information and where appropriate, links have been provided to the related 
parts of Scotland's Marine Atlas where the information is discussed in more detail. 

Marine Scotland Science. 2012b. Marine Scotland Interactive (MSI)24 provides access to spatial data 
held by Marine Scotland, including survey and monitoring work.  

                                                                 
22

 http://www.dft.gov.uk/mca/mcga-mnotice.htm?textobjid=0BD60265A97A9E76 
23

 http://www.scotland.gov.uk/Topics/marine/seamanagement/nmpihome  
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Maritime Data25, is an online GIS System which displays and allows download of maritime data for 
the entire UKCS hosted by DECC. The site is intended to provide a portal for interested parties to 
obtain an understanding of the maritime environment around the UK. 

Ordnance Survey maps.  

PASTMAP26, a map-enabled query system for Scottish national and regional archaeological and 
architectural datasets. 

Scottish Executive, 2007, Strategic Environmental Assessment (SEA)27 provides information on 
protected sites and species around Scotland. 

{ŎƻǘǘƛǎƘ DƻǾŜǊƴƳŜƴǘΣ нлммŀΣ {ŎƻǘƭŀƴŘΩǎ aŀǊƛƴŜ !ǘƭŀǎΥ LƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘŜ bŀǘƛƻƴŀƭ aŀǊƛne Plan 28 is 
an assessment of the condition of Scotland's seas, based on scientific evidence from data and 
ŀƴŀƭȅǎƛǎ ŀƴŘ ǎǳǇǇƻǊǘŜŘ ōȅ ŜȄǇŜǊǘ ƧǳŘƎŜƳŜƴǘ ŀƴŘ Ŏƻƴǘŀƛƴǎ ŀ ǿŜŀƭǘƘ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ {ŎƻǘƭŀƴŘΩǎ 
seas. 

5.2.9 Supply Chain, Ports & Harbours and Socioeconomics 

An important benefit for any coastal community wave or tidal development, is the associated 
socioeconomic benefits, and opportunities for the local industry to be involved in any development. 
Consideration should be made of the local infrastructure facilities, including port facilities and supply 
chain at an early stage. A central difference between community energy projects and conventional 
commercial developments is the opportunity to secure socio-economic benefits for the local 
community, and this factor may influence the aims and vision of any community development.  

At feasibility stage, consideration should be given to existing ports, vessels and infrastructure 
available locally and any existing plans or investment for the facilities. Local companies with 
opportunities to support site surveys and investigations as well as construction or long term 
operation and maintenance supply chain should be considered in detail. 

For further discussion please refer to Section 7: Supply Chain, Vessel and Port Considerations and 
Section 8: Socioeconomic Considerations. 

5.3 Further Technical Assessments 

Following initial feasibility assessment it is recommended that the resource available at the potential 
site is examined in greater detail than that available in public documents. As level of energy available 
is critical to the success of the project this should be prioritised before any other large levels of 
expenditure. 

5.3.1 In Water Measurements 

Direct measurement of the wave/tidal resource is generally carried out through the deployment of 
measurement equipment over a period one month (tide) to one year (wave). With tidal projects 
capturing one month of data allows for further analysis to generate a good representation of the 
expected available energy on site. The one year record for wave projects allows for seasonal 
variation to be estimated. Measurements will require the use of a small work boats to deploy and 
retrieve the equipment. As an alternative for tidal energy projects a 24-48hr deployment may be 

                                                                                                                                                                       
24

 http://www.scotland.gov.uk/Topics/marine/science/MSInteractive 
25

 www.maritimedata.co.uk 
26

 http://jura.rcahms.gov.uk/PASTMAP/start.jsp 
27

 http://www.scotland.gov.uk/Topics/marine/marineenergy/wave/WaveTidalSEA 
28

 http://www.scotland.gov.uk/Topics/marine/science/atlas 
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considered; however as much of the costs is in the hire of vessels and personnel it may be only 
marginally cheaper. Due to the extent of monitoring required for wave energy projects it may be 
more cost effective to consider numerical modelling, Section 5.3.2, of the site prior to in-water 
measurement. 

5.3.2 Numerical Modelling 

Many of the publically available resource documents are based on the numerical modelling of wave 
and tidal conditions rather than real-world measurements. While measuring wave and tidal energy 
gives an accurate representation of the site; for examination of large areas, particularly when 
searching for a development site, numerical models must be used to give spatial coverage. 

In the case of tidal energy the velocity of the tidal race can change rapidly between different areas of 
a sound or channel. The numerical model can be checked against the modelled data to ensure its 
accuracy then used to estimate the energy at other locations; which can then be ground truthed 
with further measurements. In the case of < 1MW consisting of five to six smaller devices numerical 
modelling may not be necessary. 

As noted in Section 5.3.1 above, numerical modelling for wave energy projects may be a more cost 
effective approach to direct measurement if the area to be considered is large or the bathymetry 
changes rapidly in waters of less than 20m. As with tidal energy models the measured wave data is 
used to check the accuracy of the numerical model.  

5.3.3 Initial Engineering Study 

Having reached satisfaction that an exploitable resource exists on site it is recommended that initial 
engineering studies, Front End Engineering Design (FEED) Study be carried out. This is a high level 
design study that takes a selection of, possibly generic, device designs and determines the 
mechanical loads that they will be placed under and uses this to create a design envelope into which 
a potential device design will need to fit. This can be used to narrow technology designs when 
submitted to manufacturers and to inform the parameters of any subsequent environmental 
surveying and assessment. 

5.3.4 Bathymetry Surveys 

Depending on the location of the potential project bathymetry data may already exist in a useable 
format. However, as tidal races and high energy wave sites are difficult to survey bathymetry data as 
used to create UKHO navigation charts may be old and/or incomplete. For large areas bathymetry 
surveys may be expensive to carry out and the area to survey should be restricted to as small an area 
as practically possible. An alternative at an early project stage may be to ask local fishermen and 
leisure sailors if they record depths from on-board equipment. While not as accurate as professional 
survey data it may allow for the relative accuracy of charted data to be tested. 

5.3.5 Geophysical and Geotechnical surveys 

The level of geophysical and geotechnical surveying (investigation of the seabed and rock structure) 
will be determined by the type of technology to be installed; and in some cases may determine 
which technology can be installed. Each device foundation will have its own requirements that will 
need investigation of the seabed and may require the drilling of boreholes to test rock strength for 
the fixing of bolts or piles. It is also sometimes possible to gather an indication of seabed 
characteristics from benthic surveys carried out for ecological purposes. 
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5.4 Consenting, Licensing and Lease Arrangements 

This section intends to inform community groups of the policies, processes and key consultees that 
require consideration, in order to achieve the necessary permissions. As detailed below, there a 
several public documents and guides providing advice and information on each process. 

5.4.1 Required Permissions and/or Licences 

A wave or tidal deployment will require one, more or all of the following permission/licences: 

¶ Marine Licence (regulator is Marine Scotland through the Marine Licensing and Operations 
Team. Jurisdiction extends up to mean high water springs (MHWS); 

¶ Agreement for Lease to use the seabed (granted by The Crown Estate). Jurisdiction extends up to 
mean high water springs. 

¶ Section 36 consent (required if over 1MW total generating capacity) under Section 36 of the 
Electricity Act 1989 (regulator is the Scottish Ministers); 

¶ Town and Country planning permission (regulator is the Local Planning Authority) for onshore 
elements. Jurisdiction extends down to mean low water springs (MLWS). 

¶ European Protected Species licence to disturb (competent authority will be the appropriate 
regulatory authority, i.e. Marine Scotland or Local Planning Authority). 

¶ If activities are proposed within a local harbour authority a Works Licence may be required (the 
competent authority will be the Local Harbour or Port Authority).  

5.4.2 Policy Framework 

Coastal and marine developments are licensable activities which are administered by Marine 
Scotland on behalf of the Scottish Government, under the provisions of the Marine (Scotland) Act 
2010. Along with this Act, the UK Marine and Coastal Access Act 2009 provides a framework for 
ƳŀǊƛƴŜ ƳŀƴŀƎŜƳŜƴǘΦ aŀǊƛƴŜ {ŎƻǘƭŀƴŘΩǎ [ƛŎŜƴǎƛƴƎ hǇŜǊŀǘƛƻƴǎ ¢ŜŀƳ όa{[h¢ύ ƛǎǎǳŜ ƭƛŎŜƴǎŜǎ ƻƴ ōŜhalf 
of the Scottish Ministers.  

Marine planning documents include: 

¶ UK Marine Policy Statement: created and adopted by the UK and devolved administrations to 
facilitate integrated approach to marine planning. 

¶ Scottish National Marine Plan: Scottish MinisteǊǎΩ ǇƻƭƛŎƛŜǎ ŦƻǊ ǘƘŜ ǎǳǎǘŀƛƴŀōƭŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ 
{ŎƻǘƭŀƴŘΩǎ ǎŜŀǎ ŀƴŘ ƎǳƛŘŜs regional planning once Scottish Marine Regions have been 
established. 

¶ Scottish Regional Marine Plans: inform marine licensing and other decision making functions. 
These are produced on a regional basis across 11 marine regions as shown in Figure 18.  

¶ Strategic Environmental Assessment (SEA) for Marine Renewables (Scottish Executive, 2007) 
examines the environmental effects of developing wave and tidal power and informs the 
{ŎƻǘǘƛǎƘ DƻǾŜǊƴƳŜƴǘΩǎ ǎǘǊŀǘŜƎȅ ŦƻǊ ǿŀǾŜ ŀƴŘ ǘƛŘŀƭ ŜƴŜǊƎȅ ŘŜǾŜƭƻǇƳŜƴǘΦ 
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Figure 18: Boundaries of Scottish marine regions (Marine Scotland, 2012) 

Projects will require both a Marine Licence to consent the offshore activities up to mean high water 
springs (MHWS) and planning permission under the Town and Country Planning (Scotland) Act, 
1997, for the onshore works down to mean low water springs (MLWS). 

A wave or tidal generating station of over 1MW will require consent under Section 36 (s36) of the 
Electricity Act 1989. 

The EU Council Directive 85/337/EEC requires an Environmental Impact Assessment (EIA) to be 
carried out for certain plans or projects, a requirement which has been transposed into Scottish law 
by Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2000. Under these 
regulations Scottish Ministers are required to consider whether any proposal for an offshore 
renewable energy device is likely to have a significant effect on the environment. The regulations 
were amended in 2008 by the Electricity Works (Environmental Impact Assessment) (Scotland) 




























































































